An improved purification and further characterization of the messenger ribonucleic acid for the fatty acid synthetase from rat liver.
High purity fatty acid synthetase mRNA has been prepared from rat liver. The translational purity of the mRNA preparation was at least 27% as judged by the percentage of the radioactivity incorporated into acid-insoluble material that was precipitated by anti-fatty acid synthetase antibody. The specific activity of the mRNA was 220-times greater than that reported previously from this laboratory [1]. The large increase in the specific activity was achieved by the repeated use of high resolution linear-log sucrose density gradient centrifugation and the removal of 28 S rRNA by Sepharose 4B chromatography, as well as by the optimization of the K+ concentration (160 mM) in the reticulocyte lysate translation system. The mRNA preparation showed a single major band on agarose gel electrophoresis under denaturing conditions, and the translational activity of the fatty acid synthetase mRNA on the gel was found to coincide with this band. The molecular weight of the fatty acid synthetase mRNA is 2.5.10(6) Da. The mRNA directed the synthesis of fatty acid synthetase with a molecular weight indistinguishable from that of the authentic enzyme subunit (Mr = 240 000). The copurification of the translation product and authentic enzyme revealed that the fatty acid synthetase polypeptides synthesized in the reticulocyte lysate system are assembled in vitro into dimers, the native form of the enzyme.